Specification 

1. TITLE OF THE INVENTION 

DRAIN PLUG STRUCTURE FOR BATH TAB 

2 . BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

This invention relates to a drain plug structure for 
use in opening or closing a drain port of a bath tab. 
RELATED ART 

As the related art, drain plug structure for a bath tab, 
it is well known in the art to provide a system in which the 
supportingmember having a plug lidpivotally supported therein , 
for example, is held in the drain port and an operating part 
arranged at a position spaced apart from the supporting member 
is connected to the supportingmember through a release wire, 
for example, Gazette of Japanese Patent Laid-Open No. Hei 
9-60073 . 

Further, in the case of such a drain plug structure as 
described above, as shown in Fig. 5, a packing 102 arranged 
at a rear surface 101 of a plug lid 100 is closely contacted 
with a packing close-contact surface 103 of a drain port C 
to hold a water-tight state, so that there occurs a possibility 
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that the plug lid 100 may protrude substantially from the bottom 
surface 104 of the bath tab and become a hindrance material 
when a person takes a bath. 

In view of the foregoing, although the packing 
close-contact surface 103 is lowered by a certain step from 
the upper surface of the drain port C and a height of the plug 
lid 100 is made low a little as shown in the figure , practically 
it is lowered by an amount corresponding to a height lower 
than a thickness of the packing 102 and its practical 
effectiveness is quite low because of a wall thickness of a 
drain fitting for constituting the drain port and holding the 
supporting member, and a holding of the drain port diameter 
and the like. 

Further, when it is desired to generate a clearance 
between the rear surface 101 of the plug lid and the upper 
surface of the drain port C and assure an amount of collapse 
of the packing 102 required for holding a water-tightness at 
this clearance under a state in which the packing 102 is closely 
contacted with the packing close-contact surface 103 because 
of the highest priority of assuring of the water-tightness, 
this clearance may become a cause for oppositely increasing 
an amount of protrusion of the plug lid 100 and the plug lid 
100 becomes a step without a fail. 
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3. SUMMARY OF THE INVENTION 

In view of the foregoing, it is a subject matter of the 
present invention to restrict a protrusion of the plug lid 
from the bottom part of the bath tab and decrease a possibility 
in which the plug lid becomes a hindrance and it is an object 
of the present invention to provide a drain plug structure 
resolving the subject matter described above. 

Further , it is a subj ect matter of the present invention 
to improve a water-tightness in addition to the aforesaid 
subject matter and it is an object of the present invention 
to provide a drain plug structure solving the subject matter 
described above. 

In order to accomplish the aforesaid obj ects , the present 
invention employed some technical means described below. 

The technical means provides a drain plug structure for 
a bath tab using a remote-controlling type drain plug device, 
wherein this drain plug structure has a feature that at least 
a circumferential edge of the plug lid is set to be lower than 
the bottom surface of the bath tab under a drain port closed 
state (first aspect) . 

With such an arrangement as above, at least the 
circumferential edge of the plug lid is dropped into the drain 



- 3 - 



I 



port in such a way that it may not be contacted with a skin 
of a person and it becomes possible to position the top point 
of the plug lid in flush with the bottom surface of the bath 
tab or less than that in response to an amount of dropping. 
In this case, this plug does not become a hindrance and a safe 
and comfortable taking a bath can be assured. 

The practical structure according to first aspect is 
a drain plug structure for a bath tab using a remote-controlled 
type drain plug device, for example, wherein the drain port 
is comprised of a notch part where it is dropped to become 
lower than the bottom surface of the bath tab under a closed 
state of the drain port and a packing close-contact surface 
placed lower than the bottom surface of the notch and having 
a smaller diameter than a diameter of the plug lid, and the 
packing is closely contacted with the packing close contact 
surface under a state in which the plug lid is dropped into 
the notch part (second aspect) . 

According to second aspect, the plug lid is dropped into 
the notch formed in such a way that the circumferential edge 
of the plug lid becomes lower than the bottom surface of the 
bath tab, the packing is closely contacted with the packing 
close-contact surface lower than the bottom surface of the 
notch . 
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Due to this fact, although the plug lid is dropped into 
the notch part , an amount of collapsing of the packing required 
for holding a water-tightness does not become a hindrance 
against dropping of the plug lid into the notch part. 

Although the packing close-contact surface includes all 
the constitutions having the aforesaid actions, it is 
preferable that this packing close-contact surface has a 
constitution in which the surface is a narrow inclined surface 
where it is narrowed from the bottom surface of the notch in 
a downward direction (third aspect) . 

According to third aspect, a returning force of the 
packing itself from its deformation is added to a pushing force 
against the packing close- contact surface acting to the packing 
to increase a close-contact force because the packing is 
closely contacted with the packing close- contact surface while 
it is being crashed by the inclined surface and deformed. 

In addition, it is the best way for the notch part to 
set a horizontal plane having the plug lid mounted thereon 
as a bottom surface (fourth aspect) . 

According to fourth aspect, the plug lid is supported 
at the horizontal plane without being inclined under 
application of a load (either a hydraulic pressure or an 
artificial pressure applied by a user) and a crushing force 
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more than a requisite force is not acted on the packing. 

As to a close contact characteristic, the packing is 
set such that the main body extending from the base part to 
its extremity end in narrow form is integrally arranged and 
at the same time, one or a plurality of more than two annular 
protrusions closely contacted with the packing close-contact 
surf ace are protruded at the main body and formed (fifth aspect) , 
and the annular protrusions are closely contacted with the 
packing close-contact surface in a linear-contact form and 
this is effective in realizing a much higher close-contact 
characteristic . 

In this case, it is preferable that the main body is 
formed such that its outer surface becomes a fine narrow shape 
having a convex curved surface from the upper edge of the end 
part to the bottom part , and annular protrusions are protruded 
at the convex curved surface (sixth aspect) . 

Then, a depth of the notch is set to such a value as 
one enabling the plug lid to be dropped into it in such a way 
that its top part may become in flush with the bottom surface 
of the bath tab or less than that (seventh aspect) , thereby 
the plug lid is installed at the bottom part of the bath tab 
without being protruded. 

In addition, the plug lid is removably fitted to the 
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supporting shaft of the drain plug device (eighth aspect) , 
thereby the plug lid can be removed through one-finger touch 
for performing a convenient repairing management. 

As a practical example of the engagement or disengagement 
structure between the plug lid and the supporting shaft of 
the drain plug lid, there is provided a structure in which 
some axial slits are arranged at a fitting cylinder arranged 
at the plug lid and some protrusions are protruded inside the 
resilient pieces formed at several locations in a 
circumferential direction of it, fitting grooves where the 
protrusions are adapted to be fitted are set at the supporting 
shaft, the supporting shaft is inserted into the fitting 
cylinder, thereby the supporting shaft is contacted with the 
protrusions to expand and open the resilient pieces, when the 
protrusions are positioned at the fitting grooves, the 
resilient pieces are recovered from the expanded and opened 
state due to their resiliency to cause the protrusions to be 
fitted to the fitting grooves, wherein under a normal state 
of use, the plug lid is connected in such a way that it may 
not be removed from the supporting shaft , the plug lid is pulled 
out of the supporting shaft to cause the resilient pieces to 
be expanded and opened and the protrusions are escaped from 
the fitting grooves and the plug lid is removed (ninth aspect) . 
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Additionally, when the anti-vibrating member sliding 
on the outer circumferential surface of the supporting member 
supporting the supporting shaft in such a way that it can be 
moved up and down is vertically installed at the plug lid, 
the plug lid is prevented from being vibrated and inclined 
(tenth aspect) and further the plug lid is provided with a 
foreign material mixing preventive cover sliding on the outer 
circumferential surface of the supporting member supporting 
the supporting shaft in such a way that it can be moved up 
and down, the foreign material mixing preventive cover has 
a cylinder part with its lower end being opened or released, 
the cylinder part has a length extending along the outer 
circumferential surface of the supportingmember when the drain 
port is opened and when the drain port is closed, and then 
the foreign material is prevented from advancing into the 
supporting member when the drain port is opened (eleventh 
aspect) . 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view for showing a drain plug 
structure of the present invention. 

Fig. 2 is a sectional view for showing an opened state 
of a drain port. 



- 8 - 



Fig. 3 is a sectional view for showing a plug lid. 
Fig. 4 is a sectional view for showing another preferred 
embodiment . 

Fig. 5 is a sectional view for showing the related art 
drain plug structure. 

5. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, some preferred 
embodiments of the present invention will be described as 
follows . 

Further, an illustration and a description of an 
operating unit for the drain plug device of the present 
invention will he eliminated because basically the device has 
a well-known structure. 

In this case, the drain plug device has a constitution 
in which a supporting member 2 provided with a plug lid 1 and 
arranged at a drain port B and an operating part (not shown) 
arranged at an upper edge (not shown) of a bath tab A are 
connected by a release wire 3 at a rear side of the bath tab 
A, for example. This is a well-known embodiment in which a 
force is transmitted to the supporting member 2 through the 
operation release wire 3 at the operating part, a thrust lock 
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mechanism (not shown) stored at either the supporting member 
2 or the operating part (not shown) is operated to cause a 
supporting shaft 21 arranged at the supporting member 2 movable 
in up and down directions to be moved up and down, and the 
plug lid 1 supported by the supporting shaft 21 is opened or 
closed so as to cause the drain port B to be opened or closed. 

The supporting member 2 is held in a drain fitting Al 
by a holdingmeans A3 placed in the drain f itting Al constituting 
the drain port B in such a way that it can be inserted into 
to or removed from it. However, as to the holding structure 
of the supporting member 2, this is not limited to a structure 
illustrated in the drawings. 

A practical description about the constitution of the 
holding means A3 will be eliminated because the present 
applicant has already proposed in Gazette of Japanese Patent 
Laid-Open No. Hei 11-099077. 

Further, the holding means A3 is integrally provided 
with a holding rind A32 removably attached to the drain fitting 
Al through a rib A31 arranged in a radial direction from an 
outer circumferential surface of the supporting member 2 , and 
a fitting means A33 is arranged over the holding ring A32 and 
the drain fitting Al so as to hold the supporting member 2 
in the drain fitting Al in such a way that it can be inserted 
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into or removed from it. 

Next, the drain plug structure of the present invention 
will be described more practically. 

A drain port B is constituted by a notch 4 having a depth 
where a circumferential edge 11 of the plug lid 1 is embedded 
at its upper surface, and a packing close-contact surface 5 
becoming a narrow extremity end slant surface from a horizontal 
surface 41 of a bottom part of the notch 4 to a downward 
direction . 

The horizontal surface 41 acting as the bottom part of 
the notch 4 and the packing close-contact surface 5 are 
positioned lower than the bottom surface A2 of the bath tab, 
thereby the circumferential edge 11 of the plug lid 1 and a 
packing 6 to be described later are positioned at a lower place 
than the bottom surface A2 of the bath tab. 

The packing 6 for being closely contacted with the 
packing close-contacted surface 5 to keep a water-tight state 
is arranged below the plug lid 1 . 

The packing 6 is arranged to be spaced apart from the 
rear surface 12 of the plug lid 1, a clearance between the 
packing 6 and the rear surface 12 becomes a deformed space 
for the packing 6, wherein the packing 6 is deformed to be 
peeled up through inclination of the packing close-contacted 
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surface 5 under a closed state of the plug lid 1 and then its 
recovering force from its deformation may also act as the close 
contact force. 

The packing 6 is made such that its main body 61 is formed 
to have a shape narrowing toward its extremity end from its 
base part and at the same time its outer surface ranging from 
the upper edge of the end part to the bottom part is formed 
as a convex curved surface. 

In addition, two annular protrusions 62 coaxial with 
the packing 6 are provided at the rear surface of the packing 
6 and the water-tight state is held while the annular 
protrusions 62 may closely be contacted with the packing 
close-contacted surface 5 in a line-contact state. 

A connected structure between the plug lid 1 and the 
supporting shaft 21 of the supporting member 2 is set such 
that a fitting cylinder 7 integrally protruded at the rear 
surface 12 of theplug lid 1 is removably fitted to the supporting 
shaft 21. 

More practically, a large number of axial slits 71 are 
arranged at the fitting cylinder 7 to form resilient pieces 
8 at several locations in a circumferential direction, 
protrusions 81 are protruded inside the extremity ends of the 
resilient pieces 8 and in turn the supporting shaft 21 is 
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provided with fitting grooves 9 to which the protrusions 81 
may be fitted in an adapted state. 

In the case that the plug lid 1 is fixed to the supporting 
shaft 21 in such a connected structure as above, the fitting 
cylinder 7 is pushed against the extremity end of the supporting 
shaft 21 and pushed into it while it is being kept, resulting 
in that the resilient pieces 8 are recovered from their expanded 
and opened state due to their resiliency when the protrusions 
81 are positioned at the fitting grooves 9 to cause the 
protrusions 81 to be fitted to the fitting grooves and the 
plug lid 1 is fixed. 

Under a state in which the plug lid 1 is fixed to it, 
the extremity end of the supporting shaft 21 is inserted into 
the fitting cylinder 7, the protrusions 81 of the resilient 
pieces 8 are fitted to the fitting groove 9 and the connected 
state is held with the resilient force of the resilient pieces 
8 under a normal opening or closing operation of the plug lid 
1 . 

When the plug lid 1 is removed, the plug lid 1 is pulled 
out of the supporting shaft 21, resulting in that a force 
escaping from the fitting groove 9 may act against the 
protrusions 81 to cause the resilient pieces 8 to be expanded 
and opened and further cause the protrusions 81 to be removed 
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from the fitting groove 9 and the plug lid 1 is removed from 
it. 

That is, under the closed state of the plug lid 1, it 
is possible to cause a tension force of the thrust lockmechanism 
acting against the supporting shaft 21 to act as a pushing 
force against the packing close-contacted surface 5 of the 
packing 6 and at the same time, a pulling-out the plug lid 
1 from the supporting shaft 21 enables its repairing or 
maintenance work to be easily carried out. 

An anti-vibrating member 13 sliding at an outer 
circumferential surface of the supporting member 2 is arranged 
vertically at the rear surface of the plug lid 1. 

The anti-vibrating member 13 has a cylindrical part 131 
having such an inner diameter as one to be fitted to the 
supporting member 2 and slid against it. Axial slits 14 of 
which number corresponds to that of the ribs A31 so as to avoid 
the ribs A31 during a moving-up and/or moving-down operation 
of the supporting shaft 21 are formed at the lower end of the 
cylindrical part 131 (refer to Fig. 4). 

The anti-vibrating member 13 is moved up or down and 
guided by the supporting member 2 as the plug lid 1 is moved 
up or down by the supporting shaft 21. 

Even if the plug lid 1 is lifted up by the supporting 
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shaft 21 (the drain port is in an opened state) , a length of 
the cylindrical part 131 is set to such a length as one extending 
along an outer circumferential surface of the supportingmember 
2 to prevent either vibration or inclination of the supporting 
shaft 21 from being produced. 

Additionally, this anti-vibrating member 13 may also 
act as a foreign material mixing preventive cover 23 for 
preventing some foreign materials mixed in the drain water 
from entering through a supporting guide hole (not shown) 
opened at the supporting member 2 into the supporting member 
2 . 

With the foregoing, although it has been described that 
the anti-vibrating member 13 may also act as the foreign 
material mixing-preventive cover 23, it is optional that some 
guide legs (not shown) extending along the outer 
circumferential surface of the supporting member 2 from the 
plug lid 1 are spaced apart in a circumferential direction 
and vertically installed to accomplish only the anti-vibrating 
action and then the anti-vibrating member is constituted by 
a plurality of guide legs. 

The preferred embodiment described above has been 
illustrated under a state in which the circumferential edge 
of the plug lid is embedded into the notch part. However, in 
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addition to this form, it is also possible to attain a form 
in which a depth of the notch is set to such a depth as one 
having a top point of the plug lid in flush with the bottom 
surface of the bath tab and the entire plug lid is embedded 
into the notch (not shown) or another form in which as shown 
in Fig. 3, a height of the plug lid 1 is made low, the upper 
surface of the plug lid 1 is made flat or gradual arc (not 
shown) to cause the entire plug lid 1 to be embedded and the 
bottom surface A2 of the bath tab is made flat or substantially 
flat. 

Further, the similar reference numerals are applied to 
the structure shown in Fig. 3 because its components other 
than those of the plug lid are similar to those of the structure 
shown in Fig . 1 . 

As described above, the present invention has some 
superior effects as follows. 

According to first aspect of the invention, the plug 
lid is constructed to have a configuration in which the plug 
lid is dropped into the drain port under a closed state of 
the drain port, so that it is also possible to prevent the 
circumferential edge of the plug lid from being exposed, an 
operator's hand or fingers from being engaged with the 
circumferential edge and further the plug lid from being 
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protruded out of the bottom surface of the bath tab in response 
to an amount of dropping of the plug lid, resulting in that 
a person taking a bath can enjoy it in a comfortable manner 
without having any irregular feeling causedby some hindrances . 

In addition , according to second aspect of the invention , 
a recovering force of the packing itself is added to a pushing 
force against the packing close-contact surface acting on the 
packing . 

Accordingly, a close-contact force of the packing 
against the packing close-contact surface is reinforced and 
a superior water-stopping characteristic is realized. 

Additionally, the circumferential edge of the plug lid 
is dropped into the notch formed to be lower than the bottom 
surface of the bath tab; the packing is closely contacted with 
the packing close-contact surface lower than the bottom surface 
of the notch , thereby a load applied to the plug lid (a hydraulic 
pressure or an artificial pressure provided by a user) can 
be accepted while being divided by the plug lid and the packing . 

Accordingly, it is possible to prevent a load from being 
concentrated on one of the plug lid or the packing, it may 
substantially contribute to an improvement of durability of 
the plug lid and the packing. 

In addition , according to third aspect of the invention , 
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thepacking is closely contacted with the packing close-contact 
surface while it is being crushed by the inclined surface and 
deformed, so that its close-contact force is increased while 
the returning force of the packing itself from its deformation 
is added to the pushing force against the packing close-contact 
surface acting on the packing and a more positive water stopping 
state can be realized. 

Inaddition, according to fourth aspect of the invention, 
the plug lid is not inclined to open the drain port and no 
useless load is applied to the packing to perform a positive 
stopping of water because the plug lid is supported by a 
horizontal plane with an applied load (a hydraulic pressure 
or an artificial pressure applied by a person) and a crushing 
force more than a requisite force is not acted on the packing, 
resulting in that there is no possibility that a durability 
of the packing is deteriorated. 

Further, according to fifth and sixth aspects of the 
invention, a further higher contribution can be applied to 
an improvement of water-tightness because the annular 
protrusions of the packing are closely contacted with the 
close-contact surface of the packing in a line-contact state. 

Additionally, according to seventh aspect of the 
invention, the plug lid can be installed at the bottom part 
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of a bath tab without being protruded because a depth of the 
notch part is set to such a value as one in which the plug 
lid can be dropped into the bottom part of the bath tab while 
its top part is in flush with or less than the bottom part 
of the bath tab. 

Further, in the case of the inventions according to 
eighth aspect and ninth aspect, a more superior water stopping 
characteristic can be attained because a tension force of the 
supporting shaft can also be acted as a pushing force of the 
packing against the packing close-contact surface, and a 
repairing or maintenance work can be easily carried out if 
the plug lid is pulled out of the supporting shaft in an 
artificial manner . 

In addition , according to tenth aspect of the invention , 
the plug lid is prevented from being vibrated or inclined to 
make a positive guiding of its opening or closing operation 
because the anti-vibrating member sliding on the outer 
circumferential surface of the supporting member for 
supporting the supporting shaft in such a way that it can be 
moved up and down, resulting in that the plug lid may not close 
the drain port due to its vibration or inclination, the water 
stopping does not become incomplete and a predetermined water 
stopping characteristic can be maintained stably until its 
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durable limit time. Further, according to eleventh aspect of 
the invention, some foreign materials mixed into the drain 
water are not flowed into the supporting member and there is 
no possibility that neither trouble nor poor operation may 
be produced because the plug lid is provided with a 
foreign-material mixing preventive cover sliding on the outer 
circumferential surface of the supporting member supporting 
the supporting shaft in such a way that it can be moved up 
and down, the foreign material mixing preventive cover has 
a cylindrical part with its lower part being opened or released , 
and the cylindrical part has a length extending along the outer 
circumferential surface of the supportingmember when the drain 
port is opened and when the drain port is closed • (eleventh 
aspect) . 

Having described specific preferred embodiments of the 
invention with reference to the accompanying drawings , it will 
be appreciated that the present invention is not limited to 
those precise embodiments, and that various changes and 
modifications can be effected therein by one of ordinary skill 
in the art without departing from the scope of the invention 
as defined by the appended claims. 
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